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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the powder for yttrium aluminum garnet sintered compacts 

characterized by mixing the aluminum oxide except the aluminum oxide of yttrium oxide or its 

precursor, and alpha mold, or its precursor under the conditions of impact resistance values 3G-50G so 

that it may be set to 3 / 4.7 - 3/5.2 by the atomic ratio of an yttrium and aluminum. 

[Claim 2] The manufacture approach of the granulation for yttrium aluminum garnet sintered compacts 

characterized by coming the powder obtained by the approach according to claim 1 . 

[Claim 3] The manufacture approach of the slurry for yttrium aluminum gamet sintered compacts 

characterized by mixing the powder obtained by the approach according to claim 1, and a dispersion 

medium. 

[Claim 4] The manufacture approach of the Plastic solid for yttrium aluminum gamet sintered compacts 
characterized by fabricating the powder obtained by the approach according to claim 1 . 
[Claim 5] The manufacture approach of the yttrium aluminum gamet sintered compact characterized by 
sintering at 1500 degrees C - 1850 degrees C after fabricating the powder obtained by the approach 
according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the powder used for the 
manufacture approach of an yttrium aluminum gamet sintered compact, and it, granulation, a slurry, or a 
Plastic solid. It is related with the approach of manufactiuing the approach of manufacturing, the 
granulation using the powder, a slurry, or a Plastic solid further, witiiout passing the method of 
manufacturing a precise yttrium aluminum gamet sintered compact in a detail, therefore the powder to 
be used through a temporary-quenching process. 
[0002] 

[Description of the Prior Art] Conventionally, development has been furthered for the purpose of the 

ceramics with which the high density sintered compact of the yttrium aluminum gamet ("YAG" is called 
hereafter.) shown with empirical formula YSaluminum 5012 has the translucency of an altemative of 
the Nd dope YAG single crystal for laser, the tube for halogen lamps, etc. since the crystal form is a 
cubic and grain boundary dispersion cannot take place easily. Moreover, in recent years, the application 
as a corrosion-resistant member to the plasma of the halogen system corrosive gas ambient atmosphere 
in semiconductor fabrication machines and equipment is spreading (for example, JP, 10-236871, A). For 
this application, although especially translucency is not required, the high-density YAG sintered 
compact is called for cheaply. 

[0003] Various kinds of approaches are proposed as the manufacture approach of the powder for 
sintered compacts that a high-density YAG sintered compact appUcable to a corrosion-resistant member 
application can be offered. 

[0004] For example, the approach of carrying out temporary quenching of this mixture at about 1500 
degrees C, after mixing an aluminum oxide with yttrium oxide, After carrying out spray drying of the 
mixed water solution of yttrium sulfate and an aluminum sulfate, the approach (G.de.With others -) of 
carrying out temporary quenching of this dry matter at about 1300 degrees C Mat.Res.Bull.Vol,19 and 
p. 1669 (1984), The water solution containing an yttrium and aluminum Under sulfate ion existence. 
After neutralizing, washing the obtained precipitate and drying with a urea, the approach (the patent No. 
2796632 official report), and the solution and aluminum-hydroxide powder of an yttrium compound like 
a yttrium chloride which carries out temporary quenching of this dry matter are mixed, and this mixture 
is neutralized. After making precipitate generate, temporary quenching of the obtained precipitate is 
carried out, and there is the approach (JP,8-183613,A) of grinding this temporary-quenching article. 
[0005] However, by these approaches, there is a process which carries out temporary quenching of the 
aluminum-yttrium content matter, and, for that purpose, temporary-quenching equipment is needed with 
an elevated temperature 1000 degrees C or more. Moreover, there was an inclination for the energy 
expenditure for the powder manufacture for sintered compacts to increase. 

[0006] On the other hand, the method of obtaining the powder for YAG sintered compacts is proposed, 
without performing temporary quenching. For example, there is the approach (JP,3-218963,A) of 
carrying out wet blending of the yttrium oxide powder of true-density 5.03 g/cm3 and the aluminum 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 9/8/2004 



THBPAGEBUMKwsPTO) 



Page 2 of 6 



oxide dust of 99 % of the weight or more of purity and true-density 3.99 g/cm3. 
[0007] The aluminum oxide of this true-density 3.99 g/cm3 is an aluminum oxide of alpha mold, and it 
is usually obtained by calcinating an aluminum hydroxide at an elevated temperature 1200 degrees C or 
more. In order to use for an approach given in this official report the aluminum oxide of alpha mold 
calcinated at such an elevated temperature as a manufacture raw material of the powder for sintered 
compacts, it had the problem to which the preparation cost of a raw material becomes high. Moreover, 
since wet blending with the yttrium oxide using the aluminum oxide of such an alpha mold took long 
duration, productivity was not enough. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer without a 
temporary-quenching process the manufacture approach of the powder for sintered compacts that the 
YAG sintered compact of high density can be given, and offer the manufacture approach of the 
granulation for considering as a YAG sintered compact using it, a slurry, or a Plastic solid further, 
without using the aluminum oxide of alpha mold as a raw material. Moreover, other technical problems 
of this invention are to offer the approach of manufacturing the YAG sintered compact of high density, 
using these raw materials. 

[0009] this invention person etc. came to complete this invention, as a result of considering 
wholeheartedly the manufacture approach of the powder suitable for a YAG sintered compact 
application. 
[0010] 

[Means for Solving the Problem] That is, the manufacture approach of the powder for YAG sintered 
compacts characterized by mixing the aluminum oxide except the aluminum oxide of the 1st yttrium 
oxide or its precursor, and alpha mold of this invention or its precursor under the conditions of impact 
resistance values 3G-50G so that it may be set to 3 / 4.7 - 3/5.2 by the atomic ratio of an yttrium and 
aluminum is offered. 

[001 1] The 2nd of this invention offers the manufacture approach of the granulation for YAG sintered 
compacts characterized by coming the powder obtained by the 1st approach of the above. 
[0012] The 3rd of this invention offers the manufacture approach of the slurry for YAG sintered 
compacts characterized by mixing the powder obtained by the 1st approach of the above, and a 
dispersion medium. 

[0013] The 4th of this invention offers the manufacture approach of the Plastic solid for YAG sintered 
compacts characterized by fabricating the powder obtained by the 1st approach of the above. 
[0014] The 5th of this invention offers the manufacture approach of the YAG sintered compact 
characterized by sintering at 1500 degrees C - 1850 degrees C, after fabricating the powder obtained by 
the 1st approach of the above. According to this approach, high density (the ratio of the sintered density 
to 3 is expressed the theoretical density of 4.55g/cm of a YAG sintered compact.), for example, relative 
density, can manufacture 98% or more of YAG sintered compact. 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In this invention, 
yttrium oxide or its precursor, an aluminum oxide, or its precursor is used as a raw material of YAG. the 
compound which serves as a yttriimi oxide precursor here with yttrium oxide when it calcinates among 
air at 1500-degree-C or more temperature of 1850 degrees C or less - it is - for example, a nitriding 
yttrium, an acid nitriding yttrium, a hydroxylation yttrium, a carbonization yttrium, a yttrium chloride, 
an oxysalt-ized yttrium, a fluoridation yttrium, and bromination - an yttrium, a sulfiiration yttrium, an 
oxalic acid yttrium, a carbonic acid yttrium, yttrium acetate, a stearin acid yttrium, a lactic-acid yttrium, 
a lauric-acid yttrium, etc. are included. The number of yttrium oxide or its precursors may be one, and 
two or more sorts may be mixed and they may be used. Moreover, as for the yttrium oxide used here or 
its precursor, what has high purity is desirable, for example, what has 99 % of the weight or more and 
99.9 more% of the weight or more of purity is desirable. In addition, it can ask for the purity of a yttrium 
oxide precursor by measuring 20Y3 content of the yttrium oxide which calcinates the precursor at the 
inside of air, and 1500-degree-C or more temperature of 1850 degrees C or less, and is obtained. 



http ://www4 .ipdl.jpo . go .jp/cgi-bin/tran_web_cgi_ejj e 



9/8/2004 



THIS PAGE BLAMK (usptq) 



Page 3 of 6 



[0016] Such yttrium oxide or its precursor is mixed with an aluminum oxide or its precursor. When 
using an aluminum oxide, they are things other than alpha mold, for example, are called intermediate 
alumina or a transition alumina, and the aluminum oxide which has the crystal structure of gamma, 
delta, theta, rho, chi, kappa mold, etc. is mentioned. Moreover, among air, an aluminum-oxide precursor 
is a compound used as an aluminum oxide, when it calcinates at 1500-degree-C or more temperature of 
1850 degrees C or less, for example, alumimium nitride, acid alumimium nitride, an aluminum 
hydroxide, aluminium carbide, an aluminum chloride, oxysalt-ized aluminum, aluminum fluoride, the 
aluminium bromide, oxalic acid aluminum, an aluminum sulfate, aluminium acetate, aluminum stearate, 
ammonium alum, lactic-acid aluminum, lauric-acid aluminum, etc. are included. The number of an 
aluminum oxide or its precursors may be one, and two or more sorts may be mixed and they may be 
used. Especially, it is obtained with the hydrolyzing method or a Bayer process of an alkoxide etc., and 
is obtained by the aluminum hydroxide and division which have the crystal structure of pseudo- 
boehmite, boehmite, gibbsite, and bayerite, and hydrolysis of an alkoxide, and application of the 
aluminum hydroxide whose crystal structure is pseudo-boehmite is recommended. According to the 
approach of hydrolyzing an alkoxide, the aluminum hydroxide of a high grade can be obtained. As for 
an aluminum oxide or its precursor, what has high purity is desirable, for example, what has 99 % of the 
weight or more and 99.9 more% of the weight or more of purity is desirable. In addition, it can ask for 
the purity of an aluminum-oxide precursor by measuring 20aluminum3 content of the aluminum oxide 
which calcinates the precursor at the inside of air, and 1500-degree-C or more temperature of 1850 
degrees C or less, and is obtained. 

[0017] As for mixuag with yttrium oxide or its precursor, an aluminum oxide, or its precursor, it is 
desirable for it to be carried out in the range in which the atomic ratio of an yttrium and aluminum 
becomes 3 / 4.7 - 3/5.2, and to carry out further in the range in which this atomic ratio becomes 3 / 4.8 - 
3/5.07. If the atomic ratio of aluminum to an yttrium is small and the rate of the aluminum in mixture 
decreases, manufacture of the powder which can obtain the sintered compact which consists of a YAG 
single phase becomes difficult, and an yttrium-aluminum-perovskite phase comes to be intermingled in a 
sintered compact. On the other hand, the atomic ratio of aluminum to an yttrium is large, also when the 
rate of the aluminum in mixture increases, manufacture of the powder which can obtain the sintered 
compact which consists of a YAG single phase becomes difficuh, and the alumina phase of alpha mold 
comes to be intermingled in a sintered compact. If a mixed rate with yttrium oxide or its precursor, an 
aluminum oxide, or its precursor separates from the range shown in the top, even if it mixes on the 
conditions from which the impact resistance value they-mentioned later is set to 3G-50G even if, 
manufacture of the powder which can obtain a YAG sintered compact with high sintered density will 
become difficult. Moreover, as for the YAG sintered compact obtained from the powder for sintered 
compacts prepared at a rate of separating from this range, corrosion resistance may fall. 
[0018] In this invention, yttrium oxide or its precursor, an aluminum oxide, or its precursor is mixed 
again on condition that impact resistance values 3G-50G. Here, an impact resistance value means the 
acceleration which joins the mixture of yttrium oxide or its precursor and an aluminum oxide, or its 
precursor, it expresses with the multiple of the standard acceleration (9.8ms-2) of free fall, and G is used 
as a unit. The powder for YAG sintered compacts which can attain 98% or more of relative density as 
the impact resistance value at the time of mixing is less than [ 3G ] cannot be obtained. When an impact 
resistance value exceeds 50G, the corrosion resistance of about [ that the powder for YAG sintered 
compacts which can attain 98% or more of relative density is not obtained ], and a YAG sintered 
compact may fall. The contamination from grinding media and the mill member at the time of mixing is 
imagined to have influenced that fabricate the powder, and sintered density with the sufficient YAG 
sintered compact which calcinates further and is obtained is not shown, and required corrosion 
resistance is not shown when the impact resistance value at the time of mixing exceeds 50G. In addition, 
an impact resistance value can be adjusted by changing the rotational frequency of the motor of 
equipments, such as a vibration mill used for mixing of yttrium oxide, the precursor and an aluminum 
oxide, or its precursor, and the amplitude of a mill. 

[0019] Mixing of yttriimi oxide, the precursor and an alxuninum oxide, or its precursor can be performed 
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using the equipment of marketing like a vibration mill, a planetary mill, and a centrifugal mill by the 
approach of stirring mechanically yttrium oxide or its precursor, an aluminum oxide, or its precursor. 
Mixing may be performed by any wet [ by dry type or water ], 5 minutes or more, mixing time is 10 
minutes or more, and less than 12 hours and less than 6 more hours are usually preferably suitable for it. 
[0020] Si02, Zr02, HfD2, MgO which are known for mixing as sintering acid of YAG, CaO, SrO, 
CdO, R203 (R expresses rare earth elements.) Bi 203, FeO and Fe 203, Cr203, NiO and Sc 203, 
In203, Nb203, Ta205, ZnO, When an oxide like MnO, CoO, Ti02, and Ge02 may be added and it 
calcinates in 1500-degree-C or more air 1850 degrees C or less, the precursor matter used as said oxide 
may be added, these oxides and precursor matter ~ one sort — or two or more sorts can be used, 
combining. The addition of sintering acid is an amount which usually becomes 1 or less % of the weight 
by oxide conversion to the YAG sintered compact obtained. When the oxide used as sintering acid and 
its precursor matter are contained in the yttrium oxide which is a raw material, its precursor, an 
aluminum oxide, or its precursor, it is desirable to carry out by adjusting suitably so that the total 
quantity of such sintering acid contained beforehand and the sintering acid added at the time of mixing 
may become 1 or less % of the weight by oxide conversion to the YAG sintered compact obtained. 
[0021] In this way, by coming the powder obtained, the suitable granulation for manufacture of a YAG 
sintered compact can be manufactured. According to this approach, there is no generating of dust, and 
also when it excels in handling nature and manufactures a large-sized YAG sintered compact member, 
the granulation for sintered compacts which can be easily considered as a homogeneous and precise 
sintered compact is obtained. 

[0022] A granulation can perform the slurry obtained in in the approach and the powder for YAG 
sintered compacts which supply for example, the powder for YAG sintered compacts to a dry type 
granulating machine like tumbling disk granulator, and perform it after distributing a distributed 
function like an ultrasonic disperser, a ball mill, and a medium agitation mill in a dispersion medium 
with the equipment which has by the approach of spraying with a spray granulating machine. It is 
desirable to be usually able to perform distribution of the latter approach as a dispersion medium using 
water, and to carry out by adding the organic binder or lubricant like a dispersant like a polycarboxylic 
acid salt and polyvinyl alcohol to a dispersion medium. By using an organic binder and lubricant, the 
mechanical strength of the Plastic solid which fabricates granulation and is acquired can be raised. 
[0023] Moreover, the suitable slurry for manufacture of a YAG sintered compact can be manufactured 
by mixing a dispersion medium for the powder manufactured by the approach described previously. If 
the slurry obtained by this approach is applied to the shaping approach like the slip cast, the Plastic solid 
of a complicated configuration can be acquired easily. Furthermore, if the Plastic solid is made to sinter, 
it is a complicated configuration and a YAG sintered compact with high sintered density can be obtained 
easily. 

[0024] Mixing with the powder for YAG sintered compacts and a dispersion medium can be performed 
using the equipment of marketing Uke for example, an ultrasonic disperser, a ball mill, and a medium 
agitation mill. It is desirable to carry out by adding an organic binder and lubricant to a dispersion 
medium in mixing. By using an organic binder and lubricant, the reinforcement of the Plastic solid 
which fabricates a slurry by the slip cast and is acquired can be raised. Moreover, after manufacture of a 
slurry coming the powder for YAG sintered compacts and using it as granulation, it can also be 
performed by the approach of mixing the granulation obtained and a dispersion medium. 
[0025] Furthermore, the suitable Plastic solid for manufacture of a YAG sintered compact can be 
manufactured by fabricating the powder, the granulation, or the slurry manufactured by the approach 
described previously. Shaping can be performed by various approaches like for example, a metal mold 1 
shaft press, a hydrostatic-pressure press, the slip cast, extrusion molding, and injection molding, and it is 
more than 0.1 T/cm2 (lOMPa), and considering the miniaturization of shaping equipment, below 2 
T/cm2 (200MPa) is usually suitable for the moulding pressure at the time of a press. 
[0026] In this invention, the YAG sintered compact which is the last specified substance is 
manufactured by sintering the powder for YAG sintered compacts mentioned above, granulation, or the 
mold goods from a slurry at 1500 degrees C - 1850 degrees C again. Manufacture of a sintered compact 
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can be performed by the approach of usually holding the Plastic solid which was able to obtain the 

powder for YAG sintered compacts a metal mold 1 shaft press, a hydrostatic-pressure press, the slip 
cast, extrusion molding, or after carrying out injection molding at predetermined temperature using an 
electric fimiace or a gas fiimace. It becomes difficult to obtain the YAG sintered compact which has 
98% or more of sintered density as relative density as sintering temperatxire is less than 1500 degrees C. 
On the other hand, if sintering temperature exceeds 1850 degrees C, it will become difficult to obtain the 
YAG sintered compact which a YAG sintered compact Ufting-comes to be easy of abnormality grain 
growth, and has 98% or more of sintered density as relative density. As for sintering, it is desirable 
among an air ambient atmosphere to carry out on the conditions from which the holding time turns into 
less than 12 hours 30 minutes or more. In addition, it is also possible to perform shaping of the powder 
for YAG sintered compacts and sintering of a Plastic solid with the same equipment, and there are for 
example, hotpress equipment and hot isostatic press (referred to as HIP) equipment as equipment which 
can be used in this case. 
[0027] 

[Effect of the Invention] The powder for YAG sintered compacts which was explained in full detail 
above and which can attain 98% without a temporary-quenching process as relative density of a YAG 
sintered compact, without using the aluminum oxide of alpha mold as a raw material like according to 
the manufacture approach of the powder for YAG sintered compacts of this invention can be obtained 
easily. According to the manufacture approach of the granulation for YAG sintered compacts of this 
invention, there is no generating of dust, and also when it excels in handling nature and manufactures a 
large-sized YAG sintered compact member, the granulation suitable for the sintered compact application 
which can be easily considered as a homogeneous and precise sintered compact can be obtained. 
According to the manufacture approach of the slurry for YAG sintered compacts of this invention, the 
slurry suitable for slip shaping which can obtain the Plastic soUd of a complicated configuration and a 
sintered compact easily can be obtained. According to the manufacture approach of the Plastic solid for 
YAG sintered compacts of this invention, the Plastic solid which can attain 98% as relative density of a 
YAG sintered compact can be acquired. 

[0028] Moreover, according to the manufacture approach of the sintered compact of this invention, the 
YAG sintered compact which has the sintered density of 98% or more of relative density can be 
obtained easily. 
[0029] 

[Example] Hereafter, although an example explains this invention to a detail further, an example does 
not show one embodiment of this invention and, thereby, this invention is not restrained. 
As example 1 raw material, 99.9 % of the weight of purity, 21g of yttrium oxide which is the mean 
particle diameter of 4.7 micrometers and 99.99 % of the weight of purity obtained by the alkoxide 
hydrolyzing method, and 21g of aluminum hydroxides whose crystal structure is a pseudo-boehmite 
mold were taught to the vibration mill of content volume 3L, it blended dryly by impact resistance value 
6G for 84 minutes, and the powder for YAG sintered compacts was obtained. The presentation of the 
aluminum hydroxide at this time and the mixture of yttrium oxide was 3/4.7 in the atomic ratio of an 
yttrium and aluminum. The powder for YAG sintered compacts obtained in the top was sintered in the 
1680-degree C air ambient atmosphere for 5 hours, after fabricating subsequently with the hydrostatic- 
pressure press of moulding pressure 1.5 T/cm2 (150MPa), the metal mold 1 shaft press of moulding 
pressure 0.3 T/cm2 (30MPa), and, and the YAG sintered compact was obtained. Sintered density was 
4.45 g/cm3 and this YAG sintered compact was 98% of relative density. 

[0030] As example 2 raw material, 1.3kg of aluminum hydroxides 99.9 % of the weight of purity, 99.99 
% of the weight of purity by 1.3kg of yttrium oxide which is the mean particle diameter of 5.1 
micrometers, and the alkoxide hydrolyzing method, and whose crystal structure are pseudo-boehmite 
molds was taught to the vibration mill of content volume 50L, it blended dryly by impact resistance 
value 6G for 3 hours, and the powder for YAG sintered compacts was obtained. The presentation of the 
yttrium oxide at this time and the mixture of an aluminum hydroxide was 3/5.15 in the atomic ratio of an 
yttrium and aluminum. After having put 7.7g of polycarboxyhc acid salts into the wet medium agitation 
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mill, having stirred them as 0.5kg of powder for YAG sintered compacts obtained in the top, 5.5kg of 
water, and a dispersant, distributing the powder for YAG sintered compacts and slurring, polyvinyl 
alcohol was added 3% of the weight to the powder for YAG sintered compacts as an organic binder, the 
obtained slurry was sprayed with the spray granulating machine, and the granulation for YAG sintered 
compacts was obtained. The obtained granulation for YAG sintered compacts was sintered in the 1680- 
degree C air ambient atmosphere for 5 hours, after fabricating with the hydrostatic-pressure press of 2 
(150MPa) the moulding pressure of 1.5T/cm subsequently, the metal mold 1 shaft press of moulding 
pressure 0.3 T/cm2 (30MPa), and, and the YAG sintered compact was obtained. Sintered density was 
4.51 g/cm3 and this YAG sintered compact was 99% of relative density. 

[0031] As example of comparison 1 raw material, 24g of aluminum oxides 99.9 % of the weight of 
purity, 32g of yttrium oxide which is the mean particle diameter of 4.7 micrometers and 99.99 % of the 
weight of purity, and whose crystal structure are alpha molds was taught to the vibration mill of content 
volume 3L, it blended dryly by impact resistance value 6G for 84 minutes, and the powder for YAG 
sintered compacts was obtained. The presentation in the yttrium oxide at this time and the mixture of an 
aluminum oxide was 3/5 in the atomic ratio of an yttrium and aluminum. The powder for YAG sintered 
compacts obtained in the top was sintered in the 1680-degree C air ambient atmosphere for 5 hours, after 
fabricating subsequently with the hydrostatic-pressure press of moulding pressure 1.5 T/cm2 (150MPa), 
the metal mold 1 shaft press of moulding pressure 0.3 T/cm2 (30MPa), and, and the YAG sintered 
compact was obtained. Sintered density was 4.28 g/cm3 and this YAG sintered compact was 94% of 
relative density. 

[0032] After it put 1kg of aluminum oxides and 1 .3kg of water which is alpha mold into the wet medium 
agitation mill, and 1 .3kg of yttrium oxide which is the purity of 99.9 % of the weight and the mean 
particle diameter of 4.7 micrometers, 99.99 % of the weight of purity, and the crystal structure made it 
distribute and slurred as example of comparison 2 raw material, polyvinyl alcohol was added 3% of the 
weight to the sum total of an aluminum oxide and yttrium oxide as an organic binder, the obtained slurry 
was sprayed with the spray granulating machine, and the granulation for YAG sintered compacts be 
obtained. The presentation in the yttrium oxide at this time and the mixture of an aluminum oxide was 
3/5 in the atomic ratio of an yttrium and aluminum. The obtained granulation for YAG sintered 
compacts was sintered in the 1680-degree C air ambient atmosphere for 5 hours, after fabricating with 
the hydrostatic-pressure press of 2 (150MPa) the moulding pressure of 1.5T/cm subsequently, the metal 
mold 1 shaft press of moulding pressure 0.3 T/cm2 (30MPa), and, and the YAG sintered compact was 
obtained. Sintered density was 3.40 g/cm3 and this YAG sintered compact was 75% of relative density. 
[0033] As example of comparison 3 raw material, 99.9 % of the weight of purity, 21g of yttrium oxide 
which is the mean particle diameter of 4.7 micrometers and 99.99 % of the weight of purity obtained by 
the alkoxide hydrolyzing method, and 21g of aluminum hydroxides whose crystal structure is a 
boehmite mold were taught to the tumbling mill of content volume 3L, it blended dryly by impact 
resistance value IG for 24 hours, and the powder for YAG sintered compacts was obtained. The 
presentation in the yttrium oxide at this time and the mixture of an aluminum oxide was 3/4.7 in the 
atomic ratio of an yttrium and aluminum. The powder for YAG sintered compacts obtained in the top 
was sintered in the 1680-degree C air ambient atmosphere for 5 hours, after fabricating subsequently 
with the hydrostatic-pressure press of moulding pressure 1.5 T/cm2 (150MPa), the metal mold 1 shaft 
press of moulding pressure 0.3 T/cm2 (30MPa), and, and the YAG sintered compact was obtained. 
Sintered density was 4.13 g/cm3 and this YAG sintered compact was 91% of relative density. 
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